Introduction {#sec1-1}
============

Periosteal osteoblastoma (OBL) is a very rare tumor and was first reported by Lichtenstein and Sawyer in 1964 ([@ref1]); then only few cases have been described in the english literature ([@ref2]-[@ref10]). OBL can be associated with aneurysmal bone cyst (ABC), which in this case represents a secondary lesion. The first description of this possibly association was attributed to Jaffe who described the possibility that an ABC might sometimes represent a secondary "blowout" in a preexisting bone lesion (11,12). The most frequent associations are with giant cell tumor, chondroblastoma and OBL, but more rarely even with osteosarcoma (OS) and fibrous dysplasia. In a review of 55 cases of OBL, Della Rocca and Huvos reported the presence of a secondary ABC in 15% of patients ([@ref13]).

We described a case of periosteal OBL with radiological findings which resemble an ABC. The radiographic features of our case did not correlate with the imaging features that have been described in the majority of periosteal OBL of the long bones and were identical to a periosteal ABC. Histological examination confirmed the presence of secondary ABC.

Case-report {#sec1-2}
===========

We report the case of a 22 year-old boy who was admitted at our Institute in September 2015 because of a 3 month-history of pain and swelling in the right ankle without previous trauma. Family history was unremarkable. The patient was studied with X-rays, Computed Tomography (CT) and Magnetic Resonance Imaging (MRI) with contrast medium. X-rays ([figure 1](#Fig1){ref-type="fig"}) showed a round eccentric osteolytic lesion of the anterior aspect of the distal fibula, without periosteal reaction or calcifications and with the typical shell of a cystic lesion. The CT ([figure 2](#Fig2){ref-type="fig"}) confirmed a round osteolytic lesion of the anterolateral aspect of the fibula, arising from the surface of the bone. MRI showed multiple fluid-fluid levels ([figure 3](#Fig3){ref-type="fig"}). The symptoms, age of the patient and imaging aspect were typical for ABC, so curettage was scheduled on October 2015. Intraoperative presentation was that of a solid and reddish lesion, without the aspect of an ABC; so an incisional biopsy was performed. The diagnosis was OBL with secondary ABC ([figure 4](#Fig4){ref-type="fig"}). In November 2015 a curettage and packing with polymethilmethacrylate was performed. We preferred polymethilmethacrylate because it offers a radiopaque interface on which a recurrence of disease can readily be determined. Post-operative x-ray did not show local recurrence ([figure 5](#Fig5){ref-type="fig"}). The patient did not complaint pain or limitations.

![X-rays. On the left: antero-posterior view. Typical shell of cystic lesion (arrow). On the right: latero-lateral view showing an osteolysis of the anterior aspect of the fibula without bone sclerosis](ACTA-89-269-g001){#Fig1}

![Non-contrast computed tomography showing an osteolytic lesion with thinning and infiltration of the cortex](ACTA-89-269-g002){#Fig2}

![STIR-weighted (on the left) and T2-weighted (on the right) Magnetic Resonance Imaging after application of gadolinium showed fluid-fluid levels that are suggestive of aneurysmal bone cyst](ACTA-89-269-g003){#Fig3}

![On the left: the tumor is characterized by a benign bone-forming proliferation with irregular osteoid deposition, haphazardly arranged spicules and trabeculae of woven bone lined by plump appositional osteoblasts. Vascularity is rich and osteoclast-like multinucleated giant cells are present. On the right: the tumor contains blood filled cystic spaces with fibrovascular septa, reactive bone formation and giant cells, indistinguishable from aneurysmal bone cyst (ABC). The diagnosis was osteoblastoma with ABC-like cystic changes](ACTA-89-269-g004){#Fig4}

![Post operative x-ray at 3 months](ACTA-89-269-g005){#Fig5}

Discussion {#sec1-3}
==========

OBL is a benign tumor made of osteoblasts producing osteoid and woven bone.

It accounts for less than 1% of all bone tumors ([@ref14]) and prefers males (2-3:1). Rarely observed before 10 and after 30 years of age. OBL shows evident predilection (50%) for the vertebral column (posterior arch) and the sacrum but it may occur in any skeletal site ([@ref15]). In the long bones (1/3 of the cases) the proximal femur is the most frequent site of involvement (14,16,17). Swelling and pain are the clinical features of OBL. From a radiographic point of view it tends to be roundish, with margins often demarcated by a rind of bone sclerosis, not as dense as in osteoid osteoma. The cortex may be destroyed with intense periosteal reaction. The diagnosis relies on the histopathologic examination of the lesion ([@ref18]). Most OBLs are active lesions, stage 2 according according Enneking classification ([@ref19]). Occasionally, they are more invasive, bulging into the soft tissues (stage 3). Rarely the tumor appears almost quiescent and heavily mineralized, so that it can be approximated to a stage 1 lesion.In stage 1 (latent) or stage 2 (active), intralesional curettage with local adjuvants is used. In stage 3 lesions, (aggressive) marginal or wide resection is indicated ([@ref15]).

Primary and secondary ABCs represent two different entities; in fact, secondary ABC show features that are more closely related to those of the associated lesion ([@ref20]). Recent cytogenetic studies have shown clonal rearrangements of chromosomal bands 16q22 and 17p13, indicating a neoplastic basis in at least some primary ABCs ([@ref21]-[@ref23]).

The radiographic features of our case did not correlate with the imaging features that have been described in the majority of periosteal OBLs of the long bones. Most of the lesions presented with either a heavily mineralized mass, or a lytic lesion with central calcifications, on the surface of the diaphysis or metadiaphysis of a long bone. The lesions arose on the surface of the bone, with no evidence of cortical destruction, and were commonly associated with cortical thickening and benign periosteal new bone formation ([@ref24]). Our OBL arose on the surface of the fibula, was a lytic, eccentric lesion, with an egg-shell calcification on the periphery, without periosteal reaction and blowing the cortex like an ABC. CT showed a lytic lesion thinning and infiltrating the cortex. No fluid-fluid levels could be appreciated with non-contrast CT. On contrast-medium MRI, the whole lesion was represented by fluid-fluid levels, which probably reflected intralesional haemorrages of different ages and are typical of ABC. This association was confirmed on histological slides.

The final diagnosis of OBL cannot be made based only on medical history, physical examination and imaging test findings. Pathological evaluation of the lesion should be included for a definitive diagnosis. Periosteal OBL needs to be differentiated from the following bone lesions arising on the surface of the long bones, such as parosteal and periosteal OS, high grade OS of the surface, ABC, periosteal chondroma and osteoid osteoma.

Parosteal OS is a slow-growing mass located mainly on the posterior aspect of the distal femur in adult patients (third-fourth decades of life). Clinical history is characterized by pain or swelling for months or years. On histological point of view, is characterized by spindle-cell stroma with minimal cytological atypia and rare mitosis, associated with long trabeculae of osteoid and woven bone ([@ref2]).

Periosteal OS is a primary bone tumor of low-intermediate grade of malignancy affecting young patients (second decade of life) and arising mainly in the diaphysis of the long bones, with predilection for the proximal tibia and femur. It arises beneath the periosteum, elevating it and provoking new bone formation, which results in a radiolucent lesion on the bone surface with perpendicular striae. It is characterized by osteoid matrix and chondroid areas with anaplastic cells ([@ref2]).

High grade OS of the surface is a high-grade malignant bone tumor arising on the bony surface, with minimal involvement of the underlying cortex. Apart from its site, does not differ from conventional intramedullary OS in age, histology and treatment. It shows predilection for the diaphysis of the femur.

ABC is a benign bone lesion usually found during the second decade of life. Most common sites are the metadiaphyses of the long bones and the spine. Few month-history of pain and swelling is the main clinical feature. From a radiographic point of view is an eccentric or subperiosteal, poor defined osteolysis, elevating and inflating the periosteum and progressively eroding the cortex. CT and MRI are often helpful in showing fluid-fluid levels within the cyst ([@ref15]).

Periosteal chondromas usually develop during the second and third decades of life. They are located at the metaphysic of the long bones as well as in the hands and feet. Radiographs show a soft tissue mass with focal calcifications ([@ref2]).

Osteoid osteoma has usually cortical or subperiosteal location in the long bones (femur and tibia) of young patients (15-25 years). The classical symptoms of this tumor, such as nocturnal pain which decreases with salycilates, are not present in OBL. Radiographs show bone sclerosis surrounding a central radiolucency which contains the "nidus", that is the active part of the lesion. Histologically, it resembles OBL, but the lesion does not exceed 2 centimeters.

Conclusions {#sec1-4}
===========

Periosteal OBL is a very rare tumor with a wide range of clinical and radiographic features, showing in 15% of cases association with secondary ABC ([@ref13]). A histological analysis is mandatory to get to a correct diagnosis, avoiding mistakes with other more common tumors arising on the surface of the long bones, such as parosteal and periosteal OS, high grade OS of the surface, ABC, periosteal chondroma and osteoid osteoma.
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Written informed consent was obtained from the patient for publication of this case report and accompanying images. A copy of the written consent is available for review by the Editor-in-Chief of this journal.
